Staphylococcus aureus primase has higher initiation specificity, interacts with single-stranded DNA stronger, but is less stimulated by its helicase than Escherichia coli primase.
The study of primases from model organisms such as Escherichia coli, phage T7 and phage T4 has demonstrated the essential nature of primase function, which is to generate de novo RNA polymers to prime DNA polymerase. However, little is known about the function of primases from other eubacteria. Their overall low primary sequence homology may result in functional differences. To help understand which primase functions were conserved, primase and its replication partner helicase from the pathogenic Gram-positive bacteria Staphylococcus aureus were compared in detail with that of E. coli primase and helicase. The conserved properties were to primer initiation and elongation and included slow kinetics, low fidelity and poor sugar specificity. The significant differences included S. aureus primase having sixfold higher kinetic affinity for its template than E. coli primase under equivalent conditions. This naturally higher activity was balanced by its fourfold lower stimulation by its replication fork helicase compared with E. coli primase. The most significant difference between the two primases was that S. aureus helicase stimulation did not broaden the S. aureus primase initiation specificity, which has important biological implications.